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NOTICE 

Winbond Electronics Corp. reserves the right to make changes to it’s products without prior notice, 
in order to improve design and performance. 

Winbond assumes no responsibility or liability arising from the specifications listed herein. Ap- 
plications that are described herein for any products are for illustrative purposes only, and Win- 
bond makes no warranty that such applications will be suitable for the specified use without 
further modification. 


Life Support Applications 

Winbond Electronics Corp. does not recommend the use of it's products in life support applica- 
tions where malfunction of such products could be expected to threaten human life. Winbond's 
customers using or selling Winbond's products for use in such applications do so at their own 
risk, and shall accept all claims for damages resulting from improper use or sales. 
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MEMORY IC 







MASK ROM 


| WINBOND | HITACHI | АКМ | MITSUBISHI | TOSHIBA | МС | ок | 
| wz364 |HN61364 | 7 |MSM2364 [ImM2364 |uPD2364 |MSM3864 | 
| wa3128 | М5М23428 |тмм23128 | иР023128 | MSM38428 | 
| W23256 | нм623257 |АКМ623258Р|М5М23258 |IMM23256 |uPD23256 |MSM38256 | 
|was542 | Ами  |mm23512 | 
| w23C1024 | HN62321_ | 7 |М5М231000 |TC531000 | uPD234000 | MSM531000 | 
| W23C2048 | Н№62442 |АКМ62М22| — — 10832000 | ирр23020| | 
| W23C4096 | нм62404 |АКМ62404Р |М5М23С400|1С534000 |uPD23C400| | 
STATIC RAM 
| WINBOND | HITACHI | FUJITSU | seko | TOSHIBA | мс | oki | 
was | | [semméec | || 
| W2464/D | HM6264A |MB8464A  SRM2264LC |1C5563APL | uPD4364 | MSM5165 | 
| WM2464A | ΜΒΑ —  |TMM20BB | — — |MSM5488 | 
| W24256 | нм62256  |MB84256A |SRM2O256LC|TC55257APL| uPD43257 |М5М53256 | 
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4. POLICY 

The purpose of the quality management pro- 
gram at WINBOND is to establish the necessary 
controls to assure the accomplishment of the 
desired quality and reliability levels which will 
fully satisfy our customers. All of these controls 
focus their attention on the need for improving 
quality and the reliability of our VLSIs. WINBOND 
can deliver competitive products free from 
defects and provide good service to our 
customers on time. In order to attain the above 
mentioned targets, the program has been set 
up with three major functions: Quality Control, 
Reliability, and Quality Assurance. 


2. BUILT-IN QUALITY 

Quality and reliability are built-in during all 
phases of the development and manufacturing 
process, which means that every phase in- 
evitably affects the quality and reliability of the 
final products. Recognition of this fact is fun- 
damental to the success of our efforts, and all 
employees at WINBOND participate іп ΘΔΚΑ 
activities as part of their job responsibility. Every 
function and every individual is accountable 
for a defect-free operation. 


3. COMMITMENT TO QUALITY AND RELIABILITY 
By maintaining high standards and rigid 
specification controls throughout every step of 
the manufacturing process, WINBOND is com- 
mitted to building superior quality and the 
highest reliability into all it's VLSI products. 
Through continuous research, development ac- 
tivities and process improvements, a higher 
standard of quality and reliability can be 
established and maintained. 








i QUALITY MANAGEMENT PROGRAM 


4. QUALITY CONTROL 

WINBOND has implemented a series of quality 
control functions at each step in the process. 
The following is a breakdown of the significant 
steps; 


ο Incoming Material Inspection 

ο Wafer processing 

e Electrical characteristics testing 
е Chip assembly 


Constant monitoring of all steps of the process 
with information feedback at all levels allows 
for fast and efficient detection of problems, 
evaluation & analysis and corrective measures. 
We emphasize that each step should be under- 
taken with a "Do it right the first time” policy. 
Each step in.the process has to produce a 
defect-free output. The overall results are a line 
of products which have a high repeatability 
and reliability. 


5. RELIABILITY ASSURANCE 

At WINBOND, reliability assurance testing is a 
dynamic program which assures product per- 
formance throughout it's usable life. Each 
manufacturing phase is subject to continuous 
review, analysis and evaluation, with modifica- 
tions introduced as prerequisites for the im- 
provement of quality and reliability. There are 
three important sources of reliability data; 


е Release qualification test 
ο Real Time Monitor & Conformity test 
e Field Failure Information 


8 ч 





6. FAILURE ANALYSIS 

Failure analysis is a very important function of 
reliability assurance; to determine the cause of 
failure and propose corrective action. SEM, 
diagnostic probe station, optical microscopes 
and many other precision instruments are us- 


ed in failure analysis of devices submitted from 
various sources. Defective ICs are logged into 
the laboratory for inspection investigations and 
for corrective action reports to be put forward. 


FLOW CHART OF @.A. SYSTEM AT WINBOND 


PROCESS QUALITY CONTROL METHOD 


RAW MATERIALS 


INSPECTION ON RAW LOT ACCEPTANCE 
MATERIAL FOR VLSI TEST 


a eir CI 


! EQUIPMENT, SUB-MATERIAL 
| murnonane | LJ ENVIRONMENT, CLEANLINESS |-——- ——1-— MONTOR 





DISCIPLINE 


PROCESS PARAMETERS, 
SEMI-FINISHED 
PRODUCTS INSPECTION 


100% TESTING, 
INSPECTION 


SAMPLING INSPECTION ON LOT ACCEPTANCE 
APPEARANCE & ELECTRICAL TEST 
CONFIRMATION CHARACTER 


CONFIRMATION OF 


RELIABILITY ASSURANCE TEST RELIABILITY LEVEL 
(ENDURANCE, LIFE TEST, ENVIRONMENT ТЕ MONITOR 


! FIELD QUALITY FEEDBACK OF 
CUSTOMERS [----------ῃ RED Guam INFORMATION 
I | 
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ORDERING INFORMATION 


ORDERING INFORMATION FOR PRODUCT CONTENTS: 
The numbering procedure below is important for ordering WINBOND IC products correctly. 


EXAMPLE: 


$ — 35 
(5) 


AM Performance index. 


Package Code 
Quality Code 
Type Number 

` WINBOND Prefix 


(4) WINBOND Prefix - L: LCC 
W, WE, WE, WS, WG, WR G: PGA 
T: TO-92 


(2) Type Number 
4-6 digits for various products 


(5) Performance Index 
One or two numeric characters defining 
specific device performance, such as 
access time, operating speed, usually 
detailedly described in product applica- 
tion note. This code will be omitted If only 
one version is available. 


(3) Quality Code 
A, B, C and D English characters defining 
specific device characteristic, usually 
detalledly described in product applica- 
tion note. This code will be omitted if only 
one version is available 


(4) Package Code 
BLANK: Plastic DIP 
H: Bare Dice 
F: Flat Package 
C: Ceramic DIP 
P: PLCC 
5: Small Outline 
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24 PIN PLASTIC DUAL IN LINE PACKAGE 


PACKAGE DIMENSION 


(Unit: inch) 





(Unit: inch) 





GENERAL 
INFORMATION 








28 PIN PLASTIC DUAL IN LINE PACKAGE (Unit: inch) 











32 PIN PLASTIC DUAL IN LINE PACKAGE (Unit: inch) 





40 PIN PLASTIC DUAL IN LINE PACKAGE (Unit: inch) 





GENERAL 
INFORMATION 
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DATA SHEETS 





e MASK ROM 
e STATIC RAM 


PRELIMINARY W23C4096 








(Winbond 





256K x 16 BITS/512K x 8 BITS CMOS MASK ROM 


GENERAL DESCRIPTION 
The W23C4096 is a 4,914,304-bit (2E + 22) mask-programmable high speed read-only memory 
utilizing CMOS single gate technology. The device is static in operation and operates from 
asingle +5 volt power supply. The W23C4096 provides two kinds of packages, DIP 32 and DIP40. 
For DIP 40, there are two modes to select by controlling the BYTE-pin. While low level input to 
BYTE-pin, the device Is under 542K x 8bit mode. While high level input to BYTE-pin, it is under 
256K x 16bit mode. 
All the inputs and outputs are TTL compatible. The control lines CE and OE are mask- 
programmable and can be specified by selecting “H”, “L”, "DON'T CARE (always enable)" data. 
The W23C4096 offers automatic power-down controlled by the CHIP ENABLE {CE/CE} input. When 
CE goes inactive, the device will automatically power down and remain in a low-power stand- 
_ by mode as long as CE remains inactive. 

The W23C4096 also has an OUTPUT ENABLE {OE} function to eliminate bus contention in multiple- 
bus microprocessor system. 


FEATURES PIN CONFIGURATION 
e Programmable word organization 1. DIP 40 
262,144 words by 16 bits for plastic DIP 40 
524,288 words by 8 bits for both plastic DIP A8 
32 and DIP 40 A9 
* Access time: 200 ns max. AID 
ο Complete TTL compatibility M 
* Three-state output buffer M3 
* Programmable OUTPUT ENABLE {OE} and А14 
CHIP ENABLE {CE} M о А15 
ο Automatic power-down |СЕ/СЕ) 80 Š A16 
У CE/TEINC* ὃ BYTE 
* Fully static operation Vss Q Vsg 
° Single 5 volt power supply OE/DEINC* = ο16ΙΑ--4 
e CMOS process technology 00 07 


08 O14 


е Low power supply current is кё 
active:100mA max. : ο. 
standby: 100 „A max. o5 


042 
о4 
VDD 


JULY ο 1989 
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MASK 
ROM 


| 
| 
| 
| 








PIN DESCRIPTION (4. ГІР 40) 


μα  [ мм 
[ — okOt | Mask-Programmable conoi Line — | 
Data Lines 


Low level input to BYTE and CE, OE active and address signal to the address inputs (A _ 4 ~ А17) make the 
data contents of the designated address location available at the data output (00-07). 





` When the BYTE signal is HIGH, and address signals to the address inputs (АО ~ А17), data outputs are O0 ~ O45. 


When the CE or OE signal goes inactive, data outputs are in a floating state. 
When the CE goes inactive, the device is in the standby mode. 


un OUTPUTS OUTPUTS 
BYTE 00-07 08-045 


| active | Active | Үн | DotaOw | Data Ου! 
Operate 












ІН 
[aee ame | м at ou | amg | 
nee | ewe | Nc | ets ou | tama | 
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W23C409 





2. DIP 32 


SYMBOL | — à FUNCION (2 
A1 —A8 Address Lines 
CE,CE Mask-Programmable Control Line 


SS 
Mask-Programmable Control Line 
00,01,02,03 
Positive Power Supply 
0 
18 


| 02 | № | Negative Power Supply 


17-20 04,05,06,07 
Address Line (LSB) 
Address Line (MSB) 


| 24-32 | A9-A17 Address Lines 


The BYTE signal is internally pulled-low. 
When the CE and OE go active, and address signals to the address inputs (А0 ~ А18), data outputs are 


00-07. 
I | UTPUTS 
OPERATE Internally Pulled-Low Data Out 


Note: “NC” means don’t care. 


BLOCK DIAGRAM 












MEMORY CELL MATRIX 
262.144 x 16 BITS 
524,288 x 8 BITS 


GATE CIRCUIT 
(Y-SELECT) 


oe 


CE!CE NC ° 


A-4 


OE!OEINC" 


01 O3 OS O7 O9 011 O13 O45 
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ABSOLUTE MAXIMUM RATINGS 


PARAMETER |RATING | 











| Supply Voltage to Ground Potential | — | -05ю+70 | у | 
| Applied Output Voltage 1 -05to+70 | v | 
| Applied при Voltage | -05to+70 | у | 


Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the 
device. These are stress ratings only. Functional operation of the device at these or any other conditions 
above those indicated on the operational sections of this specification is not implied and exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


0.5 





D.C. CHARACTERISTICS 
(Ta=-10°C to +70°C, Урр- +5V +10%) 


| Output High Voltage | Уон | 

| Output Low Voltage | VoL | 

| Input High Voltage | νη | -. | 

| Input Low Voltage | νι | —  - j 
ly | Vin=0toVDD | 
[ icc | 


| logz-!mA | +2. 
IoL=+32mA | | 


. Input Leakage Current Vin=0 to Урр 
Output Leakage Current | lo | VouT=0 to Урр 


VoH 

VoL 

VIH 

VIL 

Ш 

ILO 

сс 


Standby Supply Current СЕ=\ or CE=VIH 
CE=Vpp or CE= 0 


* Measured with device selected and outputs unloaded. 





CAPACITANCE 
(Vpp= +5V + 40%, Vss=0V, Τα = – 10°С to +70°C, f=4MHz) 


PARAMETER SYMBOL | CONDITIONS 
Input Capacitance Vin=0 Volt 
Output Capacitance Vout= 0 Volt 





W23C4096 





A.C. CHARACTERISTICS 
(TA=-10°C to +70°C, Vpp=+5V + 10%) 


PARAMETER SYMBOL | CONDITIONS 
Cycle Time ТСҮС CE,OE Active 
Address Access Time CE,OE Active 


CE Active 
| Output HIGH ZDelaoy | т | №2 | 


Notes: 
4. Output LOW impedance delay |12) is measured from CE and OE going active, whichever occurs first. 
2. Output HIGH impedance delay |Tyz! is measured from CE or OE going inactive, whichever occurs last. 





A.C. TESTING POINT 
INPUT/ OUTPUT 


A.C. TESTING: Inputs are driven at 2.2V for a logic "4" and 0.8V for a logic “0”. 





TESTING CIRCUIT 





100pF (INCLUDING SCOPE AND JIG) 
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TIMING WAVEFORM 
PROPAGATION DELAY FROM ADDRESS (CE/OE=ACTIVE) 


ADDRESS 
INPUTS 


DATA 
OUT 





PROPAGATION DELAY FROM CHIP ENABLE OR OUTPUT ENABLE (ADDRESS VALID) 








PRELIMINARY W23C2048 








С. Winbond 
256K x8 BITS CMOS MASK ROM 


GENERAL DESCRIPTION 

Тһе W23C2048 is a 2,097, 152-bit (2E +24) mask-programmable high speed read-only memory 
utilizing CMOS single gate technology. The device is static in operation and operates from 
a single +5 volt power supply. All the inputs and outputs are TTL compatible. The control lines 
CE and OE are mask-programmable and can be specified by selecting “H”, “L”, "DON'T CARE 
(always enable)” data. 

The W23C2048 offers automatic power-down controlled by the CHIP ENABLE {CE/CE} input. When 
CE goes inactive, the device will automatically power down and remain in a low-power stand- 
by mode as long as CE remains inactive. 

Тһе W23C2048 also has an OUTPUT ENABLE (OE) function to eliminate bus contention in multiple- 
bus microprocessor system. 


FEATURES 
e 262,144 x 8-bit organization ο Automatic power-down |СЕ/СЕ 
ο Access time: 200nS max. ο Fully static operation 
* Complete TTL compatibility * Single 5 volt power supply 
* Three-state output buffer * CMOS process technoiogy 
ο Programmable OUTPUT ENABLE (ОЕ! and * Low power supply current 
CHIP ENABLE {CE} active: 50 mA max. 


standby: 100 ¿A max. 
PIN CONFIGURATION 


4 
2 
3 
4 
5 
6 
7 
8 


W23C2048 
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MASK 
ROM 


(Winbond 


PIN DESCRIPTION 


SYMBOL FUNCTION 
Address Lines 
Mask-Programmable Control Line 





Mask-Programmable Control Line 


Data Lines 


N.C. No Connected 
Address Lines 


When the CE and OE go active, and address signals to the address inputs (А0 ~ A17), data outputs are 
00-07. : 


wa S a 
| opoe | Active | 


Operate Active 








Note: “МС” means don't care. (always enabled) 
“N.C.” means no connected. 


BLOCK DIAGRAM 


MEMORY CELL MATRIX 


262,444 x8 BITS 


[3231395 


СЕ!СЕ МС” 


OE/OE/NC* 


O0 O1 O2 ОЗ O4 05 O6 07 





W23C2048 





ABSOLUTE MAXIMUM RATINGS 
PARAMETER 


Ambient Operating Temperature -10 to +80 | °С. | 
Storage Temperature -65 to +150 


Power Оварайоп | o БЕКЕН 


Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the 
device. These are stress ratings only. Functional operation of the device at these or any other conditions 
above those indicated on the operational sections of this specification is not implied and exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


°C 
с 
У 
V 
V 





D.C. CHARACTERISTICS 
{πας – 10°С to +70°C, Vpp=+5V +10%) 


| PARAMETER — | SYMBOL | CONDITIONS — | ΜΙΝ. | ТУР. |MAX. | UNIT | 

| Output High Voltage | Von | !οη--1πΑ |324 | | 

| Output Low Voltage | VoL | 

| Input High Voltage | Vi | - |3220 | 

| Input Low Voltage | Vi | -  J|-03| 

| Input Leakage Current | м | Vin=OtoVpp — | -10| | +10 

| Output Leakage Current | lo | Vour-0foVpp | -10 | 

| Operating Current | Icc | CEOEActive* | | | 50 | т | 

ESE 
| CE=Vpp or СЕ= ov] — | | 100 | A | 


* Measured with device selected and outputs unloaded. 





CAPACITANCE 
(Vpp= +5V 210%, νςς-θν, ТА= —40°С to +70°C, f=4MHz) 


| PARAMETER | SYMBOL | CONDITIONS | MIN. | ТҮР. | MAX. | UNIT | 
| Input Capacitance | С | Vin=O Volt | | | 10 | ρὲ 
| Output Capacitance | Со | Vour=ovor| | | to | pF | 
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A.C. CHARACTERISTICS 
(TA= – 10°С to +70°C, Урр- +5V +10%) 


Г плим | SYMBOL | CONDITONS | MIN. | me. | MAX. | UNIT 
| CycleTime | Toya | CEOEActive | 200 | | | ns | 
| Address Access Time | TAA | CEOE Active | — | | 200 | ns | 
| Output Hold Time | Тон | CEOEActive | 0 | | | ns | 
CE Active 


Notes: 
1. Output LOW impedance delay [Ti z] is measured from CE and OE going active, whichever occurs first. 
2. Output HIGH impedance delay [Tuz] is measured from СЕ or OE going inactive, whichever occurs last. 
















A.C. TESTING POINT 


INPUT/ OUTPUT 


қ == 
0.8V 


A.C. TESTING: Inputs are driven at 22V for a logic “4” апа 0.8V for a logic “0”. 





TESTING CIRCUIT 


100pF (INCLUDING SCOPE AND JIG) 








W23C2048 


TIMING WAVEFORM 
PROPAGATION DELAY FROM ADDRESS (CEIOE=ACTIVE) 


i<— Тс-------- 


ADDRESS ; | 
INPUTS ) VALID ADDRESS ж 


DATA κ  VAUDDAA у 
OUT шш VALID DATA 





PROPAGATION DELAY FROM CHIP ENABLE OR OUTPUT ENABLE (ADDRESS VALID) 





MASK 
ROM 
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PRELIMINARY W22C2048 

















Winbond 
428K x16 BITS CMOS MASK ROM 


GENERAL DESCRIPTION 

The W22C2048 is a 2,097,152-bit (2E + 21) mask-programmable high speed read-only memory 
utilizing CMOS single gate technology. The device is static in operation and operates from 
a single +5 volt power supply. All the inputs and outputs are TTL compatible. The control lines 
CE and OE аге mask-programmabie and can be specified by selecting “Н”, “L”, "DON'T 
CARE (always enabie)” data. M 

Тһе W22C2048 offers automatic power-down controlled by the CHIP ENABLE |CE/CE| input. When 
CE goes inactive, the device will automatically power down and remain in a low-power stand- 
by mode as long as CE remains inactive. 

The W22C2048 also has an OUTPUT ENABLE {OE} function to eliminate bus contention in multiple- 
bus microprocessor system. 


FEATURES PIN CONFIGURATION 

• 131,072 x 16-bit organization 

e Access time: 200 nS max. 

ο Complete TIL compatibility N.C. 41 

е Three-state output buffer М : 

ο Programmable OUTPUT ENABLE {OE} and as Ца 
CHIP ENABLE {CE} А4 15 

e Automatic power-down |CE/CE| АЗ (16 

9 Fully static operation vi И 

5 Single 5 volt power supply АО 

ο CMOS process technology CE/CE/NC* 

e Low power supply current __ ss 
active: 50 mA max. τος 
standby: 100 „A max. 08 





A A A ES 
JULY ο 1989 
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PIN DESCRIPTION 





















5 Data Lines 
No Connected 
Address Lines 


Address signal to the address inputs (Аб ~ A16) and CE, OE active make the data contents of the designated 
address location available at the data output (O0 ~ O45). 

When the CE or OE signal goes inactive, data outputs are in a floating state. 

When the CE goes inactive, the device is in the standby mode. 


OUTPUTS OUTPUTS 
CE 00~07 08-045 
Data Ош 


Note: 1. "NC" means don't care. (always enabled) 
2. “N.C.” means no connected. 


BLOCK DIAGRAM 












MEMORY CELL MATRIX 
131.072x 16 BITS 


GATE CIRCUIT 
(Y-SELECT) 


04 ОЗ 05 07 09 014 013 015 





W22C2048 





ABSOLUTE MAXIMUM RATINGS 


x  PARAMHER 1 "ΑΝ | uN | 
| Power Dissipation | |) 05 | w | 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the 
device. These are stress ratings only. Functional operation of the device at these or any other conditions 
above those indicated on the operational sections of this specification is not implied and exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 














D.C. CHARACTERISTICS 
(Ta= – 10°С to +70°C, Vpp=+5V +10%) 


PARAMETER SYMBOL | CONDITIONS | MIN. | TYP. 
| Output Low Voltage | Vor | ю=+32тА | | 
| Input High Voltage | νη | - (|22 
| Input Low Voltage | у | - | 

- 

















Input Leakage Current | -40 | 
Output Leakage Current VouT=0 to VDD | -40 | 
Operating Current CE,OE Active * porn 


Standby Supply Current CE- VIL or CE=VIH 
CE=Vpp or CE= OV 


* Measured with device selected and outputs unloaded. 





CAPACITANCE 
(Vpp= +5V %10%, Vsg=OV, Тд= — 1050 to +70°C, f=1MHz) 


| PARAMETER — | SYMBOL | CONDITIONS | MIN. | ТҮР. | MAX. | UNIT | 
| Input Capacitance | Οἱ [Ww=0Vot | | | 19 | pF | 
| Output Capacitance | Со  |Vour0Vot| _ | | 40 | pF | 


















(топа 


А.С. CHARACTERISTICS 
Пд= -10°C to +70°C, Vpp=+5V +10%) 





OH 
| Output LOW Z Delay | |17 | Noe | 
| Output HIGH Z Delay | 147 | №2 | 


Notes: 
1. Output LOW impedance delay |117! is measured from CE and OE going active, whichever occurs first. 
2. Output HIGH impedance delay (їн! is measured from CE or OE going inactive, whichever occurs last. 





A.C. TESTING POINT 


INPUT/ OUTPUT 
ій KK 
0.8V 


Α.Ο. TESTING: Inputs are driven at 22V for a logic “1” and 0.8V for a logic “0”. 





TESTING CIRCUIT 


100pF (INCLUDING SCOPE AND JIG) 





W22C2048 


TIMING WAVEFORM 
PROPAGATION DELAY FROM ADDRESS (CE/OE=ACTIVE) 





ADDRESS 
INPUTS 


DATA 
our VA DATA 


PROPAGATION DELAY FROM CHIP ENABLE OR OUTPUT ENABLE (ADDRESS VALID) 
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PRELIMINARY W23C1024 

















(Winbond 
428Kx8 BITS CMOS MASK ROM 


GENERAL DESCRIPTION 

Тһе W23C4024 high performance Read Only Memory is organized as 131,072 words by eight 
bits with an access timeof 100NS. It is designed to be compatible with all microprocessors and 
similar applications where high performance large bit storage and simple interfacing are im- 
portant design considerations. 

The W23C1024 offers automatic power down controlled by the Chip Enable CE input. When 
CE goes inactive the device will outomaticaily power-down and remains іп a low power stand- 
by mode as long as CE remains inactive. This unique feature provides system level power 
savings of as much as 80%. Pin 20 may also be Programmed as a OE or OE, allowing two 
W23C1024 ROM's to be wired-OR without external decoding. 

This ROM is packaged in industry-standard 28 pin, dual-in-line packages and is available 
in ceramic or low-cost plastic. 


FEATURES 
• 134,072 x 8-bit organization ο Single 5 volt power supply 
е Access time: 400 150 nS max. ο CMOS process technology 
ο Complete TTL compatibility е Low power supply current 
ο Three-state output buffer active: 50 mA max. 
ο Programmable OUTPUT ENABLE [OE| and standby: 100 „A max. 
CHIP ENABLE ICE! е 28-pin industry-standard pinout 
e Automatic power-down |CE/CE! е EPROMs accepted as program data input 


Fully static operation 


PIN CONFIGURATION 


VDD 


A8 

А9 

А11 

А16 

А10 
СЕ!СЕ!ОЕ!ОЕ!МС 


x 
N 
о 
= 
Q 
e 
N 
= 
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MASK 
ROM 


€ Winbond 


BLOCK DIAGRAM 





MEMORY CELL MATRIX 
431,072x8 BITS 


GATE ‘CIRCUIT 
(Y-SELECT) 


x 
[о 
Е 
© 
А 
р E 
ом; тен E 
RP | ШЕ 
EVE Y 
5 
: E 
c 
° 
D 
Е] * 


SENSE 
AND 
OUTPUT BUFFER 


CEIDEINC* 
O0 O4 O2 ОЗ O4 OS O6 07 





ABSOLUTE MAXIMUM RATINGS 
PARAMETER | RATING | 


[ UNT | 
[пм | 


-0.5 to 47.0 
-0.5 to 47.0 
Power Dissipation || 30 


Stresses above those listed under “Absolute Maximum Ratings" may cause permanent damage to the 
device. These are stress ratings only. Functional operation of the device at these or any other conditions 
above those indicated on the operational sections of this specification is not implled and exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 





W23C1024 





D.C. CHARACTERISTICS 
Пд = – 10°С to +70°C, Урр- +5V +10%) 


| PARAMETER — | SYMBOL | CONDITIONS — | MIN. | ТҮР. | МАХ. UNIT | 
Vou |  lom=-tma [+24] | [у | 
VoL | lo=+32ma | | |404) v | 
VIH 

ViL 

ut 

Lo 
loc 


[von 

| Vou 

ун a 
| Input Low voltage | νι | - | 

tu | νιν-οίονρο | 

| lo | 

leo | 














[-05| |08 v | 
Vin=0toVpp | -10| [+40 | yA | 
| Vour-0to Vpp | -10| | +10 | aa | 
| CEOEAcive | | | 50 | ma | 






Standby Supply Current CE=Vi or CE- Vin 
CE=Vpp or CE=0V 


* Measured with device selected and outputs unloaded. 


CAPACITANCE 
(Vpp= *5V +10%, Vss=0V, Тд = – 10°С, to +70°C, f=4MHz) 


|. PARAMETER | SYMBOL | CONDITIONS | ΜΙΝ. | TYP. | MAX. | UNIT 


прш Capacitance | οἱ Ἴνν-ονοι | — | Гю | | 
Co |Уол-әуі| — | | 0 | Pr | 


A.C. CHARACTERISTICS 
(TA= – 10°С to +70°C, Урр- %5У %10%) 


[|W23C4024-10| — W23C4024-15 | 
PARAMETER SYMBOL| CONDITIONS 
o ο [HA | ur 


[Cycle Time | Tovo [ce ОЕ Active! 100 | |40) | в | 
Address Access Time | TAA [CE OEActive| | 100 | — | 150 | ns | 
[Output Hold Time | Тон [CE OE Active] 10 | 
[Chip Enable Access Time | ТАСЕ | OF Active | | 
[Output Enable Access Time | ТАОЕ | CEAcive | | 

ОСЫ 

кеш 




















Output LOW 2 Delay | tz | Notes | 
Output HIGH Z Delay THz NOTE 2 


Notes: 
1. Output LOW impedance delay [Tuz] is measured from CE and OE going active, whichever occurs first. 
2. Output HIGH impedance delay Пн?! is measured from CE or OE going inactive, whichever occurs last. 
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MASK 
ROM 


Стьопа 





A.C. TESTING POINT 


INPUT/ OUTPUT 


0.8V 


A.C. TESTING: Inputs are driven at 2.2V for a logic “4” and 0.8V for a logic "0". 





TESTING CIRCUIT 





TIMING WAVEFORM 
PROPAGATION DELAY FROM ADDRESS (CE/OE=ACTIVE) 


e— eye а= 


ADDRESS | | 
INPUTS i VALID ADDRESS ) 


—TIoH— 


oly К мм ë O 
OUT | VALID DATA K 








W23C1024 





TIMING WAVEFORM (Continued) | 
PROPAGATION DELAY FROM CHIP ENABLE OR OUTPUT ENABLE (ADDRESS VALID) 


^. VALID DATA ; 
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128K x 8 BITS MASK ROM 


GENERAL DESCRIPTION 

The W231024 high performance Read Only Memory is organized as 131,072 words by eight 
bits with an access time of 300nS. It is designed to be compatible with ali microprocessors and 
similar applications where high performance large bit storage and simple interfacing are im- 
portant design considerations. 

The W231024 offers automatic power down controlled by the Chip Enable (CE) input. When CE 
goes HIGH, the device will automatically power down and remains in a low-power standby 
mode as long as CE remains HIGH. This unique feature provides system level power savings 
of as much as 80%. Pin 20 may also be Programmed as a CS or CS, allowing two W231024 
ROM's to be wired-OR without external decoding. 

This ROM is packaged in industry-standard 28 pin, dual-in-line packages and is available 
in ceramic or low-cost plastic. 


FEATURES 

* 131,072 x 8-bit organization е Standby current 20mA (max.) 

e Static 5V Supply * Automatic power down (CE) 

* Access time 200/300nS (max.) * Programmable Chip Select 

* Totally static operation e 3-state outputs for wired-OR expansion 

* Complete TIL compatibility * 28-pin industry-standard pinout 

* Operating current 100mA (max.) • EPROMs accepted as program data input 


PIN CONFIGURATION 


x 
A 
o 
e 
e 
A 
= 
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BLOCK DIAGRAM 


MEMORY CELL MATRIX 
131,072х8 BITS 


GATE CIRCUIT 
(Y-SELECT) 


SENSE 
AND 


OUTPUT BUFFER 
GEICSICSINC* INPUT BUFFER 


O0 O1 O2 ОЗ O4 O5 Oó 07 





* Chip Selects (CS) are programmable active low or active high. 
* NC means don't care (always enable). 


ABSOLUTE MAXIMUM RATINGS 


| ФРМЕ | RATING | UNT | 
| Ambient Operating Temperature — | -10 to«80 | © | 
ESSE 













Applied Output Voltage —0.5 to +7.0 
Applied Input Voltage -0.5 to +7.0 


Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the 
device. These are stress ratings only. Functional operation of the device at these or any other conditions 
above those indicated on the operational sections of this specification is not implied and exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 
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W231024 





D.C. CHARACTERISTICS 
(Ta=0°C to 70°C, Vpp=5V+10%) 


| UNIT 
| Output High Voltage | von | low=-10mAa | 24 | Vpp | V | 
| Output Low Voltage | vor |loi-32m —— | —— | o4 | v | 
| Input High Voltage | vig | ____ | 
| input Low Voltage | w | — ^ ^ | 

| iss | 

tos | 
















Standby Supply Current 
Output Short Circuit Current 


CAPACITANCE 
(TA=25°C, f=1.0MHz, Note 3) 


_CONDITIONS | MIN. | MAX. | UNIT | 
| Input Capacitance | | — Cj  |vw=0yv | | 4 | | 
| Output Capacitance | Co |vorov | | 19 | pr 


A.C. CHARACTERISTICS 
(Ta=0°C to +70°C, Vpp=5V+10%) 


W231024-20 | W231024-30 
PARAMETER SYMBOL | CONDITIONS ae ΝΑ 


| Cycle Time | toc | CEActive | 200 | | 300 | 
| Address Access time | Tan | CtActive | — | 200 |. | 300 | ns 


ысына | tom | Cto | № | |6) |] 
"np nape Aces me ur | | юр [ο] 
Гор select Access time | maes | — — mo ns 
[ouput iow тоя | nz | nosa 
`оурыноя сеу | mz | nes | 

А. 

p 





















Power-Up Time 
Power-Down Time 


Notes: 
1. Measured with device selected and outputs unloaded. 
2. For a duration not to exceed 30 seconds. 















ee кыре асры A ee 
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3. This parameter is periodically sampled and is not 100% tested. 
4. Output LOW impedance delay (Tuz) Is measured from СЕ and CS going active. 
5. Output HIGH impedance delay (Tpz) Is measured from either CE or CS going inactive. 


A.C. TESTING POINT 


INPUT/ OUTPUT 


2.2V 
0.8V 


A.C. TESTING: 

Inputs are driven at 2.2V for a logic “4” and 0.8V for а logic "0". 

Timing measurements are made at 2.0V for a logic “4” and 0.8V for a logic "0". 
Input pulse rise and fall times are 10nS. 





TESTING CIRCUIT 


100pF (INCLUDING SCOPE AND JIG) 





TIMING WAVEFORM 
PROPAGATION DELAY FROM ADDRESS (CE/CS/CS=ACTIVE) 


ADDRESS | ТСҮС | 
INPUTS Ny VALID ADDRESS ; 


} юн 


DATA ОЛ LL | VALID DATA C: 





W231024 





PROPAGATION DELAY FROM CHIP ENABLE OR CHIP SELECT (ADDRESS VALID) 


CE > 


csits 
DATA i | | I : 
OUT : (VALID DATA > 
| : - jue. 


сс 
VDD CURRENT 
DD Isp 


192 —= 





BONDING PAD DIAGRAM 


AR LL gn 
ПАЗ A6 A7 A12 A45 VDD A 9,160 


MASK 
ROM 





For dice form application, the pad Увв must be bonded to PCB substrate. 
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W23512 

















(Winbond 
64K x8 BITS MASK ROM 


GENERAL DESCRIPTION 

Тһе W23512 high performance Read Only Memory is organized as 65,536 words by eight bits 
with an access time of 250nS. It designed to be compatible with all microprocessors and similar 
applications where high-performance large-bit storage and simple interfacing are impor- 
tant considerations. 

The W23512 offers automatic power down controlled by the Chip Enable (CE) input. When СЕ 
goes HIGH, the device will automatically power down and remain in a low-power standby 
mode as long as CE remains HIGH. This feature provides system level power savings of as much 
as 80%. Pins 20 and 22 can also be Mask programmed as CS or CS, allowing four W23512 ROM's 
to be wired-OR without external decoding. 

This ROM is packaged in industry-standard 28 pin, dual-in-line packages and is available 
in ceramic or low-cost plastic. 


FEATURES 

* 65,536x8 organization * Standby current 20mA (max.) 

ο single +5V Supply ο Automatic power down (CE) 

* Access time 200/250nS (max.) * Programmable Chip Select 

* Totally static operation е 3-state outputs for wired-OR expansion 

ο Complete TIL compatibility * 28-pin JEDEC approved pinout 

* Operating current 100 mA (max.) • EPROMs accepted as program data input 


PIN CONFIGURATION 


VDD 

А14 

A43 

A8 

A9 

AM 
CS2/CS21NC* 
A40 


CEICS4ICS1INC* 
07 
O6 
O5 
O4 
03 
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MASK 
ROM 





€ Winbond 


BLOCK DIAGRAM 





MEMORY CELL MATRIX 
65,536 x 8 BITS 


о ә m z 9 O > 


GATE CIRCUIT 
(Y-SELECT) 


x 
l 
D 
E 
с 
о 
D 
E 
R 
Y 
| 
D 
Е 
с 
ο 
D 


OUTPUT BUFFER 


00 01 02 ОЗ 04 05 06 07 





* Chip select (CS) is programmable active low or active high. 
* NC means don't care (always enable). 


ABSOLUTE MAXIMUM RATINGS. 


| — PARAMER | м | иш | 
-10 1ο + 80 °С 










Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the 
device. These are stress ratings only. Functional operation of the device at these or any other conditions 
above those indicated on the operational sections of this specification Is not implied and exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 
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W23512 





D.C. CHARACTERISTICS 
(Ta=0°C to 70°C, Vpp -5V + 10%) 










| PARAMETER | SYMBOL | CONDITIONS | MIN. | MAX. | UNIT | 
lon=-1.0mA | 24 | von | V | 
| Output Low Voltage | νοι |loi=32ma | |04 | v | 
Lu ун 22 | Yop. |v 
Input Low Voltage | vu |. 1-05 [ов | v | 
| Input Leakage Current | ш | ViN-0VtoVpp | -10 | 40 | yA | 
| Output Leakage Current | lo | Vour-üVtoVpp | -10 | 10 | yA | 
| Operating Supply Curen | сс | Noea |. | 400 | 

| Standby Supply Current | в | TE=WW | | 20 | 

[Output shor сие Curent | jos | Note? — | |m 


CAPACITANCE 

(TA =25°C, f=1.0MHz, Note 3) 

| PARAMEER | SYMBOL | CONDITIONS | MIN. | MAX. | ὑΝΙ | 
| InputCapacitance | cı | νν-ον | | 5 | er | 
[Output Capacitance | со [Уолу | | 5 | pF | 


A.C. CHARACTERISTICS 
(TA -0*C to «7050, Vpp=5V + 10%) 


| W23512-20 | W23512-25 | 
PARAMETER SYMBOL | CONDITION 
μα | кею.) conomon Гам адзин м 


| CycleTime | Tovo | CE CSActve | 200 | |20) | m$ | 
| Address Access time | TAA | СЕ CS Active | [200 | 250 | ns | 


Output Hold after 
Fe cscsacte | 10 | |o] |) 



















| Chip Enable Access Time | Tace | CS Active | |20) |280 | ns | 
Tacs | CE Active ||40) | 

| Output Low 2 Delay | mz Notes —— | 10 | || fns) 
| Output High Z Delay | 162 | Notes | [10| [120 | ns | 
| Power-Uptime | mw | | o | |10) ns | 
| Power-Downtime | o | | || | 120| ns | 


Notes: 
4. Measured with device selected and outputs unloaded. 
2. For a duration not to exceed 30 seconds. 
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MASK 
ROM 





& Winbond 


3. This parameter is periodically sampled and is not 100% tested. 
4. Output LOW impedance delay (112) is measured from CE or CS going active. 
5. Output HIGH impedance delay (Tuz) is measured from CE or CS going inactive. 





A.C. TESTING POINT 
INPUT/ OUTPUT 


2.2ν = 


207 20V 2 
N TEST POINTS? 


0.8V Z N0.8V 


0.8V 


А.С. TESTING: 

Inputs are driven at 2.2V for a logic “4” and 0.8V for a logic “0”. 

Timing measurements are made at 2.0V for a logic “4” and 0.8V for a logic “0”. 
Input pulse rise and fall times are 10ns. 





TESTING CIRCUIT 


400pF (INCLUDING SCOPE AND JIG) 





TIMING WAVEFORM 
PROPAGATION DELAY FROM ADDRESS (CE/CS/CS = ACTIVE) 


ADDRESS 
INPUTS 


DATA OUT | VALID DATA 








W23512 





PROPAGATION DELAY FROM CHIP ENABLE OR CHIP SELECT (ADDRESS VALID) 


DATA VALID DATA 
OUT 


Vpp CURRENT 
Isp 





BONDING PAD DIAGRAM 


ПАЗ А5 А6 A7 А12 A45 A14 A13 A8 А9 g 


поб m оо πο τν ντ του 
Vpp CS 


MASK 
ROM 





4763.00 
4678.75 





For dice form application, the pad Vgg must be bonded to PCB substrate. 





1 
1 
| 
i 
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W23256 
( ЙйпБопак==================== 


32К х8 BITS MASK РОМ 











GENERAL DESCRIPTION 

The W23256 high performance Read Only Memory is organized as 32,768 words by eight bits 
with an access time of 200nS. It is designed to be compatible with all microprocessors and 
similar applications where high performance large-bit storage and simple interfacing are 
important design considerations. 

The W23256 offers automatic power down controlled by the Chip Enable (CE) input. When CE 
goes HIGH, the device will automatically power-down and remains іп а low power standby 
mode as long as CE remains HIGH. This unique feature provides system level power savings 
of as much as 75%. The W23256 also has an Output Enable (OE) function to eliminate bus con- 
tention іп multiple-bus micro-processor systems. The programmable Chip Select allows up 
to four 256K ROMs to be wired-OR without external decoding for the W23256. 

The W23256 is pin compatible with the 27256 EPROM, thus eliminating the need to redesign 
printed circuit boards for volume mask programmable ROMs after prototyping with EPROMs. 


FEATURES 

е 32,768 x 8-bit organization ο Programmable Chip Select/ Output Enable 
* Access time 150/200nS (max.) ο Complete TIL compatibility 

* Operating current 100mA (max.) ο 3-state outputs for wired-OR expansion 

е Standby current 20mA (max.) ο 28-pin JEDEC approved pinout 

* Totally static operation e W23256 pin compatible with 27256 EPROM 
e Single 5V supply * EPROMs accepted as program data input 


ο Automatic power-down (CE) 


PIN CONFIGURATION 


CS4ICSTINC* N Урр 


А7 
А6 А8 

А5 А9 

А4 А14 

АЗ OE/OE/CS2/CS2/NC* 
A2 А10 

AA CEINC* 

AO 

00 

οι 

о2 


Vss 


AUGUST + 1988 
53 








MASK 
ROM 





Стьопа 


BLOCK DIAGRAM 





MEMORY CELL MATRIX 
32,768 x 8 BITS 


GATE CIRCUIT 
(Y-SELECT) 


A x 
D I 
D D 
R E 
E c 
5 ° 
s D 
E 
I R 
N 
P 
υ Y 
T I 
D 
B E 
U с 
F о 
F D 
E £ 
R R 


ei 


E = OUTPUT BUFFER 
СЕ! CSICSINC* 
OE/OE/NC* 


00 01 02 ОЗ 04 OS 06 07 


e Chip Selects (CS) are programmable active low, active high, or don't care. Output enable (OE) Is pro- 
grammable active low or active high. If OE polarity is not specified, it will be programmed active low. 
е NC means don't care (always enable). 


ABSOLUTE MAXIMUM RATINGS 
PARAMETER 


-40 to +80 


-0.5 to +7.0 


Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the 
device. These are stress ratings only. Functional operation of the device at these or any other conditions 
above those indicated on the operational sections of this specification is not impiled and exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


| UNT | 
= lI mem Nn 
-0.5 to 17.0 











W23256 





D.C. CHARACTERISTICS 
(Ta=0°C to 70°C, Vpp=5V+ 10%) 


PARAMETER SYMBOL CONDITIONS 
loH=—1.0mA 


н AAN 
Input Low Voltage у | C | 
Input Leakage Current 


CE=VIH 





CAPACITANCE 
(Ta =25°C, f=4MHz, Note 3) 


Input Capacitance 
Output Capacitance 


A.C. CHARACTERISTICS 
(TA=0°C to +70°C, Vpp=5V+10%) 


№23256-15 №23256-20 
PARAMETER SYMBOL CONDITION 
w 


| Cycle Time | 1сүс | CE OE Cs Active |150| |20] | τὸ | 













Address Acces ame] TAA | СЕ OE cs Active | [aso] | 200 | ns 
H е 
ΕΜ тон [COR сл |10| |o] | πο] 
| Cp Enable Access Time | Tace | ОЕ CS Active | [í| [200 | ns” 
Chip Select Access Time | Tacs | СЕ ΟΕ Active — | [es | | 100 | ns | 
Output Епаы 
[Seton time” | жо | возм | |6) | 
Output low 2 Бө | nz | Nowe | | Te] [ws] 
Тоири mon παπα παπα μαμα σα 
Ровере — | w | Jol fo] | 
[Power-Downtime — | * | ав [ojs] 








MASK 
mz 





Стопа 





Notes: 

4. Measured with device selected and outputs unloaded 

2. For a duration not to exceed 30 seconds. 

3. This parameter is periodically sampled and is not 100% tested. 

4. Output LOW Impedance delay (Tuz) is measured from CE going low and OE and CS going active, 
whichever occurs last. 

5. Output HIGH impedance delay (Tuz) is measured from either CE going HIGH or OE or CS going inactive, 
whichever occurs first. 


A.C. TESTING POINT 


INPUT/ OUTPUT 
2.2V 


0.8V 
A.C. TESTING: Inputs are driven at 2.2V for a logic “4” and 0.8V for a logic "0". 
Timing measurements are made at 2.0V for a logic "4" and 0.8V for a logic “0”. 
Input pulse rise and fall times are 10nS. 





TESTING CIRCUIT 


100pF (INCLUDING SCOPE AND JIG) 





TIMING WAVEFORM 
PROPAGATION DELAY FROM ADDRESS (СЕ/С5/С5/ОЕ /OE- ACTIVE) 


ADDRESS < VALID ADDRESS > 


INPUTS 


DATA 
OUT 








W23256 





PROPAGATION DELAY FROM CHIP ENABLE OR CHIP SELECT OR OUTPUT ENABLE(ADDRESS VALID) 


Vpp CURRENT 
Isp 





BONDING PAD DIAGRAM 


САО 


MASK 
ROM 


O0 O4 O2 Увв У55 O3 O4 
ав о оца a 





For dice form application, ће pad Veg must be bonded to PCB substrate. 
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W23128 

















(Winbond 
46Kx8 BITS MASK ROM 


GENERAL DESCRIPTION 

Тһе W23128 high performance Read Only Memory is organized as 16,384 words by eight bits 
with an access time of 200 nS. It is designed to be compatible with all microprocessors and 
similar applications where high performance large-bit storage and simple interfacing are 
important design considerations. 

Тһе W23128 offers automatic power down controlled by the Chip Enable (СЕ input. When СЕ 
goes Inactive the device will automatically power-down and remains іп a low power stand- 
by mode as long as CE remains inactive. This unique feature provides system level power sav- 
ings of as much as 75%. Тһе W23128 also has an Output Enable [OE | function to eliminate bus 
contention in multiple-bus micro-processor systems. The programmable Chip Select allows 
up to two 128K ROMs to be wired-OR without external decoding for the W23128. 

Тһе W23128 is pin compatible with the 27128 EPROM, thus eliminating the need to redesign 
printed circuit boards for volume mask programmable ROMs after prototyping with EPROMs. 


FEATURES 

ο 16,384 x 8-bit organization ο Programmable Chip Select/Output Enable 
ο Access time 200nS (max.) ο Complete TIL compatibility 

* Operating current 80mA (max.) ο 3-state outputs for wired-OR expansion 

e Standby current 20mA (max.) е 28-pin JEDEC approved pinout 

е Totally static operation 9 W23128 pin compatible with 27128 EPROM 
ο Single 5V supply 9 EPROMs accepted as program data input 


ο Automatic power-down ICE) 


PIN CONFIGURATION 


VoD 
CS/ITS/NC* 
A43 

A8 

A9 


A11 
OEIÖEINC* 
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BLOCK DIAGRAM 


MEMORY CELL MATRIX 
46,384x8 BITS 


GATE CIRCUIT 
(Y-SELECT) 


CE/NC* 


CSICSINC* CHIP SELECT OUTPUT BUFFER 
OE/OE/NC* INPUT BUFFER 
O0 O4 O2 O3 O4 O5 06 07 


ο Chip Selects |CS| and output enable :ОЕ are programmable active low, active high, or don't care (always 
enble). If OE polarity is not specified, it will be programmed active low. 
* NC means don't care (always enable). 


ABSOLUTE MAXIMUM RATINGS 


| UNT | 


Applied Output Voltage -0.5 to 470 
Applied Input Voltage -0.5 to +7.0 
Power Dissipation ena O 


Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the 
device. These are stress ratings only. Functional operation of the device at these or any other conditions 
above those indicated on the operational sections of this specification is not implied and exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 
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W23128 





D.C. CHARACTERISTICS 
(TA=0°C to +70°C, Vpp 25V x 10%) 


| Input High Voltage | νη | — | 
γι. = —— REO 


араа [WE 
[operating Supply Curent | log | meter] [№ | ma 
Standby Supply Curent | ig | note2 20a 
F Output shon Οπου! Curent | los | Notes | | m [ma | 


CAPACITANCE 
(TA =25°C, f=4MHz, Vpp=5V+ 10% Note 4) 


| PARAMETER | SYMBOL | CONDITIONS | MIN. | MAX. | UNT | 
| Input Capacitance | С |VN-0V | | 5 | pr | 
| Output Capacitance | Co  |Vou-0V | | 5 | pr | 


A.C. CHARACTERISTICS 
(Ta=0°C to +70°C, Vpp=5V+10%) 


PARAMETER SYMBOL CONDITION 


Cycle Time ТСҮС СЕ, OE, CS Active 
Address Access time CE, OE, CS Active 


Output Hold after 
Address Change CE, OE, CS Active 















Chip Enable Access Time TACE CS, OE Active 
Chip Select Access Time TACS CE, OE Active 


secon πα 
Output Low Z Delay | nz | №5 | 
Output High Z Delay | Tz | Note6 Ἢ 
койы ЫЫ tme BEE RIEN 
Power-Down Time | C | | 
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Notes: 

4. Measured with device selected (CE, CS, OE active) and outputs unloaded 

. Measure with CE=2.0V and CS, OE inactive. 

. For a duration not to exceed 30 seconds. 

. This parameter is periodically sampled and is not 100% tested. 

. Output LOW impedance delay (1 2) is measured from СЕ and OE and CS going active, whichever oc- 
curs last. 

6. Output HIGH impedance delay (Тң2) is measured from either СЕ or OE or CS going inactive, whichever 

occurs first. 


m hb о N 


A.C. TESTING POINT 


INPUT/ OUTPUT 


N test points Y “ 


v^ N 0.8V 


0.8V 


A.C. TESTING: inputs are driven at 2.2V for a logic "4" and 0.8 V for a logic “0”. 
Timing measurements are made at 2.0V for a logic "1" and 0.8V for a logic “0”. 





Input pulse rise and fall times are 40nS. 


TESTING CIRCUIT. 


100pF (INCLUDING SCOPE AND JIG) 





W23128 





TIMING WAVEFORM 
PROPAGATION DELAY FROM ADDRESS (CE/CS/CS/OE /OE=ACTIVE) 


ТСҮС 


ADDRESS š VALID ADDRESS | 
INPUTS I I 


τ TAA— --Тон- 


a KC VAUDDATR D 
SU ᾿ VALID DATA 





PROPAGATION DELAY FROM CHIP ENABLE OR CHIP SELECT OR OUTPUT ENABLE (ADDRESS VALID) 


С5/С5 


OE/OE 


DATA 
OUT 


VDD CURRENT 
158 
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BONDING PAD DIAGRAM 





For dice form application, the pad Ves must be bonded to PCB substrate. 
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8Kx8 BITS MASK ROM 


GENERAL DESCRIPTION 
The W2364 high performance Read Only Memory is organized as 8,192 words by eight bits with 
an access time of 200NS. It is designed to be compatible with all microprocessors and similar 
applications where high performance large-bit storage and simple interfacing are important 
design considerations. 
Тһе W2364 offers automatic power down controlled by the Chip Enable {CE} input. When CE 
goes inactive the device will automatically power-down and remains in a low power stand- 
by mode as long as CE remains inactive. This unique feature provides system level power sav- 
ings of as much as 75%. The W2364 also has an Output Enable [OE] systems. The programmable 
_Chip Select allows up to two 64K ROMs to be wired-OR without external decoding for the W2364. 
The W2364 is pin compatible with the 2764 EPROM, thus eliminating the need to redesign printed 
circuit boards for volume mask programmable ROMs after prototyping with EPROMs. 


FEATURES 

ο 8,492 x 8-bit organization ο Programmable Chip Select/Output Enable 
e Access time 200nS (max.) ο Complete TIL compatibility 

ο Operating current 80mA (max.) ο 3-state outputs for wired-OR expansion 

е Standby current 20mA (max.) ο 28-pin JEDEC approved pinout 

¢ Totally static operation ο W2364 pin compatible with 2764 EPROM 
ο Single 5V supply ο EPROMs accepted as program data input 


ο Automatic power-down (СЕ) 


PIN CONFIGURATION 


VDD 
CSICSINC* 
NC 


A8 
A9 
A11 


OE/OE/NC* 


A10 
CE/NC* 
07 

06 

05 

04 

03 
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MASK 
ROM 
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BLOCK DIAGRAM 





MEMORY CELL MATRIX 
8,192 x8 BITS 


GATE CIRCUIT 
(Y-SELECT) 


X 
i 
D 
E 
с 
© 
D 
E 
R 
Y 
| 
D 
E 
с 
б 
D 
E 


SENSE 
AND 
CSICSINC* OUTPUT BUFFER 
OE/OE/NC* 


O0 О1 O2 ОЗ O4 05 Οὐ 07 





* Chip select {CS} and output enable |OE| are programmable active low, active high, or don't care (always 
enble). 
If OE polarity is not specified, it will be programmed active low. 

* NC means don't care (always enable). 


ABSOLUTE MAXIMUM RATINGS 


` PARAMETER 


-40 to +80 














W2364 





Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the 
device. These are stress ratings only. Functional operation of the device at these or any other conditions 
above those indicated on the operational sections of this specification is not implied and exposure to 
absolute maximum rating conditions for extended periods may affect device reliabllity. 


D.C. CHARACTERISTICS 
(TA =0°C to 70°C, Vpp - 5V + 10%) 









PARAMETER SYMBOL CONDITIONS | MIN. | 

ΙΟΗΞ – 1.0mA | 24 | 

loL=3.2mA NINE 

Fr СТА 
Vin=0V to Vpp 


| -05 | 
=s 
| Vour-0V to Vpp | -10 | 
| Notes ΘΙ | 
SEE 





VOH 
VOL 
VIH 
VIL 
lu 
ILO 
loc 


| Уон | 
| Voi | 
| Мн 
| Input Low Voltage | νι | 
ш 
| Wo | 
αυ 


70 


< < 
o O 
о о 


Output Short Circuit Current 





CAPACITANCE 
(TA =25°C, f=1MHz, Урр-5У + 10% Note 4) 


PARAMETER SYMBOL 
Input Capacitance 





Output Capacitance 








i 
i 
4 
| 
í 
1 
1 
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A.C. CHARACTERISTICS 
(TA =0°C to +70°C, Урр-5У x 10%) 


| PARAMETER SYMBOL CONDITION 


| MIN. МАХ. | MIN. МАХ. 
| Cycletime | Tove | СЕ OE CS Active [150 | |20] | 
| Address Access time | Tap | CE ОЕ CS Active | |490) |20 
ШЕЛ” |н [amanea] [е] 
| Chip Enable Access Time | Tace | OE CS Active | |480) |20 
[ο] [o] — 
[e| |) 
oj {of | 
[ 185] [4%] 













O 
| Output Low Z Delay | 12 | №5 || 
Output High Z Delay 
Power-Up Time | m || 
| Power-Dow Time | тр | 3 | 


Notes: 

1. Measured with device selected (CE, CS, OE active) and outputs unloaded 

2. Measure with CE=2.0V and CS, OE inactive. 

3. For a duration not to exceed 30 seconds 

4. This parameter is periodically sampied and is not 100% tested. 

5. Output LOW impedance delay (112) is measured from CE and OE and CS going active, whichever oc- 
Curs last. 

6. Output HIGH Impedance delay (Тң2) is measured from either CE ог OE or CS going inactive, whichever 
occurs first. 


A.C. TESTING POINT 


INPUT/ OUTPUT 


2.2N 

^ 20V. TEST  2,20V- 
Z POINTS N 

0.8V 0.8V 0.8V 


A.C. TESTING: Inputs are driven at 22V for a logic “1” and 0.8 V for a logic “0”. 
Timing measurements are made at 2.0V for a logic “4” and 0.8V for a logic “0”. 


Input pulse rise and fall times are 10nS. 





W2364 





TESTING CIRCUIT 


100pF (INCLUDING SCOPE AND JIG) 





TIMING WAVEFORM 
PROPAGATION DELAY FROM ADDRESS (CE/CS/CS/OE /OE=ACTIVE) 


ADDRESS 
INPUTS 


DATA - р - 
our | VALID DATA 





PROPAGATION DELAY FROM CHIP ENABLE OR CHIP SELECT OR OUTPUT ENABLE(ADDRESS VALID) 


CE 


csics 


OE/OE 
DATA 
OUT 


158 


Vpp CURRENT 





MASK 
ROM 
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BONDING PAD DIAGRAM 


ПЫ Ч АО 
ро 


АП 


or] 
A40[] 


СЕП 
Vgs Ус O3 04 O5 O6 


оцо D 0 doo 





For dice form application, the pad Увв must be bonded to PCB substrate. 





W2332/33 

















(Winbond 
4Кх8 BITS MASK ROM 


GENERAL DESCRIPTION 

The W2332/2333 high performance Read Only Memory is organized as 4096 words by eight 
bits with an access time of 250/350/450 nS maximum. It is designed to be compatible with all 
microprocessors and similar applications where high performance large-bit storage and sim- 
ple interface are important design considerations. 

The W2332/2333 are completely static in operation and operates from a single +5 volt power 
supply. It has two programmable chip select inputs and three-state outputs for easy memory 
expansion. Programming of this device is accomplished by custom mask during fabrication. 
This pin configuration of W2332 is compatible with 2732 EPROM (W2333 is compatible with 2532 
EPROM) and can directly replace them for low cost, high volume production. 


FEATURES 

ο 4,096 x 8-bit organization ο Single mask defines custom code, high! 
* Access time 250/350/450 nS max. low/NC options for CS4 & CS2 

е Operating current 100 mA max. ο 3-state outputs for wired-OR expansion 

e Totally static operation ο W2332 pin compatible with 2732 EPROM 
е Single 5V supply e W2333 pin compatible with 2532 EPROM 
* Programmable Chip Select ο EPROMs accepted as program data input 


е Complete TTL compatibility 


PIN CONFIGURATION 


VoD 
A8 A8 
A9 А9 
C$21C$21NC* АЯ 
Ο51!Ο51ΙΝΟ" CS4 ICSTINC* 
AAO А10 
А11 С$2!С652!МС' 
07 


2532 EPROM Compatible 2732 EPROM Compatible 
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MASK 
ROM 
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BLOCK DIAGRAM 


MEMORY CELL MATRIX 
4,096 x 8 BITS 


GATE CIRCUIT 
(Y-SELECT) 


A 
5 x ΕΞ 
D 
R D 
E E 
5 с 
о 
5 б 
о [——] 
N R 
у ἵ 
! o Γη 
B E 
U с 
F о 
Е P res 


х 
ES 


T 


CS4 / CS1 NC" SENSE 


CHIP SELECT AND 
C$S21CS21NC* INPUT BUFFER OUTPUT BUFFER 


00 01 O2 ОЗ O4 O5 O6 07 


* Chip Select inputs are programmable active low, active high or don't care (always enable). 


ABSOLUTE MAXIMUM RATINGS 
PARAMETER 


Ambient Operating Temperature -10 to +80 


| UNT — 
Storage Temperature 
ым | 


-0.5 to +7.0 
-0.5 to +7.0 
Power Dissipation NA A 


Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the 
device. These are stress ratings only. Functional operation of the device at these or any other conditions 
above those indicated on the operational sections of this specification Is not implied and exposure to 
absolute maximum rating conditions for extended periods may affect device reliabllity. 








W2332/33 





D.C. CHARACTERISTICS 
Пд-0%С to +70°C, Vpp=5V + 10%) 


| PARAMETER | SYMBOL | CONDITIONS | MIN. | 
| Output High Voltage | Мон | Юн=-40%А | 24 | 
| Output Low Voltage | vor |loi-21m | | 
| Input High Voltage | vw | | 22 | 
у | 5 | -05 | 

u | 40 | 

ο | 40 | 

ο НЕРІН 












V 
ν 
| Operating Supply Current | сс | кө! | 


А.С. CHARACTERISTICS 
(TA=0°C to +70°C, Vpp=5V+ 10%) 


PARAMETER 


Address Access time 


Output Hold after address 
change 


Chip Select Access Time 


Notes: 

4. Measured with device selected and outputs unloaded. 

2. Output HIGH impedance delay (THz) is measured from either CS1 or CS2 going inactive, whichever oc- 
curs first. 


A.C. TESTING POINT 





INPUT/ OUTPUT 
2.2V 


0.8V 


A.C. TESTING: 

inputs are driven at 2.2V for a logic “1” and 0.8V for a logic “0”. 

Timing measurements are made at 2.0V for a logic “1” and 0.8V for a logic “0”. 
Input pulse rise and fall times are 10nS. 





MASK 
ROM 
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TESTING CIRCUIT 





TIMING WAVEFORM 
PROPAGATION DELAY FROM ADDRESS (CS1/CS1/CS2/CS2=ACTIVE) 


ADDRESS 
INPUTS 


BAT ¡(A 
OUT ! VALID DATA 





PROPAGATION DELAY FROM CHIP SELECT (ADDRESS VALID) 


HIGH IMPEDANCE 
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BONDING PAD DIAGRAM 
2532 EPROM Compatible 


Dee OOO [1 


С$1 А10 А11 07 


06 [O] 
os [J 


Па? 
Пав 


AS АА АЗ A2 A1 AO 


DUDODUU 


Оли OOO 


С51 A40CS2 
Olas 


MASK 
ROM 





For dice form application, the pad Vgg must be bonded to PCB substrate. 
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PRELIMINRY W2464/D 














б Winbond 
8K x8 BITS CMOS STATIC RAM 


GENERAL DESCRIPTION 

The WINBOND W2464/D 1$ a high performance,low power CMOS static RAM organized as 8192 
words by 8 bits.The device supports easy memory expansion with both an active LOW chips e- 
nable(E1)and an active High chip enable (Ез), as well as an active LOW output enable (б) 
and three-state outputs. An automatic power-down feature Is included which reduces the 
chip power by 85% in TIL standby mode, and by over 99% in full power-down mode. 

The device is manufactured іп WINBOND'S high performance CMOS process and operates 
from a single 5V power supply. All inputs and outputs are TTL compatible. Data is retained 
to as low as УСС = 2У. | 

Тһе WINBONDW2464/D is standard 28 pin 600 mil wide DIP, in the space saving 300 mil wide 
DIP, and in surface mount packages. 


FEATURES 
e High ѕрееа-70/100п5 (Max.) * TIL compatible interface levels 
е Automatic power-down when chip ο Single 5V power supply 
disabled е Fully static operation 
ο Lower power consumption: e Three state outputs 
-550 mW (Max.) Operating ° Two chip enables (Es, and Ez) for simple 
- 18 mW (Max.) Standby memory expansion 
-50 „М (TYP.) Power-down e Data retention as low as 2V 


PIN CONFIGURATIONS 


Усс 
W 

Ez (CS2) 
A8 

A9 

А11 

б (GB) 


А10 
Es (C$) 
рев 
рет 
реб 
DQ5 
DQ4 
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PIN DESCRIPTIONS 

Ao~ À12 Address Inputs 

These 13 address inputs select one of the 8192 
8-bit words in the RAM. 


E: Chip Enable 4 Input 

Ez Chip Enable 2 Input 

Е is active LOW and E: is active high. Both 
chip enables must be active to read from or 
write to the device. If either chip enable is 
not active, the device is deslected and is in 
a standby power mode. The DQ pins will be 
in the high-impedance state when the 
device is deselected. 


G Output Enable Input 

The output enable input is active LOW. If the 
output enable is active while the chip is 
selected and the write enable Is inactive, 
data will be present on the DQ pins and they 
will be enabled. The DQ pins will be in the 
high-impedance state when G is inactive. 


TRUTH TABLE 





W Write Enable Input 

The write enable input is active LOW and 
controls read and write operations. With the 
chip selected, when W is HIGH and G is LOW, 
output data will be present at the DQ pins; 
when W is LOW, the data present on the DQ 


pins will be written into the selected memory 
location. 


ре: - ре, Data Input/Output Ports 
These 8 bidirectional ports are used to read 
data from or write data into the RAM. 


Vcc Power Supply 


GND Ground 


W2464/D 





BLOCK DIAGRAM 


542х128 
Decodor Memory Array 


O 
o 
о 
о 
о 
о 
о 

O 


8 





ABSOLUTE MAXIMUM RATINGS 





| PARAMETER 


Шелге |. | мем [+ 
БЕЗІ im ES" UNE. TI. D σας 


Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to 
the device. This is a stress rating only and functional operation of the device at these or any other condi- 
tions above those indicated in the operational sections of this specification is not implied. Exposure to 
absolute maximum rating conditions for extended periods may affect reliability 









STATIC. 
RAM 
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OPERATING RANGE 


AMBIENT 





0°C to +70°C SV + 10% 


D.C. CHARACTERISTICS (over the commercial operating range) 


γ 


Белінен ООО 
todo men — ju [or or a T. 
бом» СИ ОИ 
[Operating Power Supply Curent [lc | Үсс-Моқ Ei V, E-=V1y |¡0=0mA, F=Fmax(3) 

[Power Down Power Supply Curent | logget | Vcc =Max Ё > Voc-02V, b < 02v 
1 |ww>wc-4Wev c ON 


1. Typical characteristics are at Усс-5.0У, TA =25°C. 
2. These are absolute values with respect to device ground and all overshoots due to system or tester noise 
are included. 


3. FMAX=1'TrcC 
CAPACITANCE (1) (TA =25°C, f=1.0MHz) 


PARAMETER SYMBOL CONDITIONS 
Input Capacitance 
Input/Output Сре 
Capacitance 
4. This parameter is guaranteed and not tested. 


A.C. TEST CONDITIONS 


input Pulse Levels OV to 3.0V 
Input Rise and Fall Times 5п5 

Input and Output  . 4.5V 
Timing Reference Level 


e 
= 
<> 
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A.C. TEST LOADS AND WAVEFORMS 


R4 12500 


sv 
OUTPUT 
30pF 
jl INCLUDING 
= JIG AND = 


SCOPE 





Figure 1a 


R4 12500 


5у 
OUTPUT 
5pF R2 
7750 
INCLUDING 


= JIG AND = 
SCOPE 





Figure 1b 


Equivalent to: THEVENIN EQUIVALENT 


OUTPUT 


ALL INPUT PULSES 


Figure 2 
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KEY TO TIMING WAVEFORMS 


WAVEFORM INPUTS | ов | 


MUST ВЕ WILL BE 
STEADY STEADY 


NNNM MAY CHANGE WILL BE 
FROMHTOL CHANGING 


FROM H TOL 


MAY CHANGE WILL BE 
FROM L TO H CHANGING 
FROM L TO H 


DON'T CARE: CHANGING: 
ANY CHANGE STATE 
` PERMITTED UNKNOWN 


CENTER 
DOES NOT LINE IS HIGH 
APPLY IMPEDANCE 

“OFF” STATE 





A.C. CHARACTERISTICS (over the operating range) 






















READ CYCLE 
PARAMETER SYMBOL | W2464 | W2464-70 | an un 
Om отво n 
Tac [100 | — | 70 | — [100] — | ns | 
Address Access Time — — — — —  |TAA |- | 100 | — | 70 | — | 100 ns | 
ЕЕ 
Cs: |Тасө2 | — |100 | — | 70 | — [100] ns | 
Output Enable to Output Valid (То: | — [50 | — | 35 | — | 50 | ns | 
Chip Selection to Output in Low Z Tctz1 [8|-|8|-|5]|- In 
с pep pe 
Output Enable to Output in Low Z Toz |5|-15|-]|5]|- In 
Chip Deselection to Output in High Z cs: тони | o | 35 о | 35 | о | 35 [ns 
Tonz2 | 0 | 35 | o | 35 | о | 35 | ns | 
Toz 0 | 35 | 0 | 30 | о | 35 | ns | 
|5|-(|5|-)|5|-)|һ)| 
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TIMING WAVEFORMS (READ CYCLE) 
READ CYCLE NO. 4 (4,2,4) 


Address 





READ CYCLE 2 (4,5,4) 





READ CYCLE 3(1,4) 


Address 


ААУ κ LLL 
ТОЕ TOH 
за Б ГУГЛ 


ТАС$1 
ToLz416) Тсн214.5) 


77] E NIIT 


Tacs2 
E = 
Тс1225 u TN 
XK ΑΧ 
i 


STATIC 
RAM 
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NOTES: 4. W is high for READ cycle. 
2. Device is continuously selected E:=Vy and E2=Vjy. 
3. Address valid prior to or coincident with E: transition low and/or Ez transition high. 
4. G=VIL. 
5. Transition is measured +500mV from steady state with Сі =5pF as shown in Figure 1b. This 
parameter is guaranteed and not 100% tested. 


A.C. CHARACTERISTICS (over the operating range) 
WRITE CYCLE 


ы 


PARAMETER 


Write Recovery Time CS1, WE 
Write to Output in High Z 
Data to Write Time Overlap 


Data Hold from Write Time 
OE to Output in High Z 





reese 222023 
НН 
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SWITCHING WAVEFORMS (WRITE CYCLE) 
WRITE CYCLE 4(4) 


Address 


pp 
f / / / /7 У 
К: қы | 
бол 2222922332) 


DIN 
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NOTES: 1. W must be high during address transitions. 
2. The internal write time of the memory is defined by the overlap of E: and Ez active and W low. 
All signals must be active to initiate a write and any one signal can terminate a write by go- 
ing inactive. The data input setup and hold timing should be referenced to the second transi- 
tion edge of the signal that terminates the write. 
3. Түр 5 measured from the earlier of E: or W going high or Ez going low at the end of write cycle. 
4. During this period, DQ pins are in the output state so that the input signals of opposite phase 
to the outputs must not be applied. 
5. If the Es low transition or the Ez high transition occurs simultaneously with the W low transitions 
or after the W transition outputs remain in a high impedance state. 
. б is continuously low (G=Vj,). 
. Dour is the same phese of write data of this write cycle. 
. Dour is the read data of next address. 
. If Es is low and Ez is high during this period, DA pins are in the output state. Then the data Input 
signals of opposite phase to the outputs must not be applied to them. 
10. Transition is measured +500mV from steady state with Сү =5pF as shown in Figure 1b on page 
84.This parameter is guaranteed and not 100% tested. 
14. Tow is measured from the later of E: going low or Ez going high to the end of write. 


оо Jo 


DATA RETENTION (CHARACTERISTICS) 
(TA=0 to +70°C) 


| PARAMETER — 5ҮМВОЦ TEST CONDITIONS | MIN. [TYP.(4) MAX. UNIT, 


Ei>V ον. or E2<0.2V, 
«ος otto | von a | - | ~ | v 
Data Retention Current | ICCDR Ελ μεν 2V BAE 


Input | Input Leakage Current | Current 


Chip Deselect to 1 
Data Retention Time CDR | see Retention Waveform 
Operation Recovery Time Tp | Τροί2) | — | — [ns | 


4. Усс-2У. TA» 4 25?C 
2. TRc = Read Cycle Time 
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LOW Vcc DATA RETENTION WAVEFORM (4) (E: Controlled) 


Data Retention Mode 


Eı>Vec-0.2V 


Data Retention Mode 
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Winbond 
8Kx8 BITS HIGH SPEED CMOS STATIC RAM 


GENERAL DESCRIPTION 

Тһе WM2464 is а high speed CMOS static RAM organized as 8192 x 8 bits. It is manufactured 
using WINBOND'S high performance CMOS technology. Access times as fast as 55 nS are 
available with maximum power consumption of only 550mW. | 

The WM2464 features fully static operation requiring no external clocks or timing strobes. The 
automatic power-down feature reduces the power consumption by 70% when the circuit |5 
deselected. 

Easy memory expansion is provided by active low chip select (351), an active high chip select 
(С52), an active low output enable (OE) and three state drivers. 

All inputs and outputs of the WM2464 are TIL compatible and operate from single 5V supply 
thus simplifying system design. 


FEATURES 

ο FAST ACCESS TIME % TIL COMPATIBLE INPUTS AND OUTPUTS 
55nS (max) ο ASYNCHRONOUS 

ο LOW POWER CONSUMPTION ο CAPABLE OF WITHSTANDING GREATER THAN 
ACTIVE: 380mW (Typ) 2000V ELECTROSTATIC DISCHARGE 
STANDBY: 140mW (Typ) e SINGLE 5 VOLT SUPPLY 

ο WIDE TEMPERATURE RANGE: -55°C TO 
125°C 

PACKAGES 


е Plastic 300 & 600 mil, 28 pins, DIL. 
® SO 300 mils, 28 pins, DIL. 


ο LCC 32 pins. 


Е E E а 
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PIN CONFIGURATION 


Pinout DIL 28 pins (top view) Pinout LCC 32 pins (top view) 





PIN DESCRIPTION 


A0-A43: Address inputs C$4: Chip-Select 1 
1/O0-1/O7: Inputs! Outputs CS2: Chip-Select 2 
Voc: Power OE: Output enable 
Vss: Ground W: Write enable 





TRUTH TABLE 


Га г w Ton onon [мою _ 





Deselect 
; Vaid Read 
Valid Z Write 
Output 
2 2 Disable 


L=low-H=high-X=H or L-Z=high impedance 
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BLOCK DIAGRAM 


А0 А9 А10 А11 А12 





ABSOLUTE MAXIMUM RATINGS 






















Supply voltage to GND potential -0.5 ~ +7.0 
DC input voltage -3.0 ~ +7.0 
DC output voltage in high Z state -0.5 ~ +7.0 









Storage temperature 
Output current into outputs (ow) | | mA | 
Electro static discharge voltage >2000 (MIL STD 883C method 3015.2) 


OPERATING RANGE 


OPERATING OPERATING 
VOLTAGE TEMPERATURE 
COMMERCIAL (-5) 5У+ 1— 1096 0?C ~ +70°C 
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D.C. CHARACTERISTICS 


| PARAMETER | SYMBOL | ММ | TP. | MAX | UNIT | 
| Input leakage current | ΙΧ | -100 | - | too | m | 
| Output leakage current | 1023) | -100 | - | 100 | | 
| Output short circuit curent | Ios | -~ | — | -3000 | mA | 
| Output lowvoltage | vam | - | - | 04 | v | 
| Output high voltage | Моны | 24 | - | - | v | 


Note 2: Vss < Мм < Усс, Vss < Уот < Усс Output disabled 

Note 3: Усс = тах, Уоут-У66. duration of the short circuit should not exceed 30 seconds. 
NOT more than 1 output should be shorted at one time. 

Note 4: Vcc min, |Ο! =8.0mA 

Note 5: Voc min, Іон = --4.0ΠΙΑ 














CONSUMPTION FOR COMMERCIAL SPECIFICATION 


PARAMETER SYMBOL 


Standby supply current ICCSB (6 
Dynamic operating current ІССОР (7) 


Note 6: С51 > Мн, С52 < VIL. 
Note 7: Voc max, Output current=0mA, f=max, ΝΙΝΞΝΟΟ or Vss. 





RECOMMENDED D.C. OPERATING CONDITIONS 





Note 4: Ta=25°C-f=1MHz-Vcc=5.0V, these parameters аге not 100% tested. 
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A.C. CHARACTERISTICS 
AC CONDITIONS: 


Input pulse levels: Gnd to 3.0V Input timing reference levels: 1.5V 

Input rise: 5nS Output loading loj он (see figure 1а and 1b): 
+30pF 

WRITE CYCLE: 













ERI | vx 
| Write сусіейте | TA | © | ns | mi | 
| Address set-up time |  Taww | 0 | ns | mim | 
| Address valid to end of write | — TAvwH | so | πὸ | mn | 
| Data set-up time | Town | 25 | n | mi | 
| СЗТ low to wite end | Тун | 50 | n | min | 
| CS2hightowrteend | тенин | — 30 | ns | mn | 
| Write pulse width | mw | 3 | n | min | 
| Address hold from end of write | TwHax | 0 | ms | min | 
| Data hold time | wox | 0 | n | mi | 
| Wirte hightolowZ | wagogo | 3 | ns | mi | 


Note 8: The data Input set-up and hold timing should be referenced to the rising edge of the signal that 
terminates the write. 

Note 9: At any given temperature and voltage condition, Tynax Is less than Twıaz for all devices. These 
parameters are guaranteed and not 100% tested. 
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WRITE CYCLE 4: W Controlled (note 10) 





ADDRESS 


си Ν ILUM 


ААА 


TWLWH —* TWHAX 
TWHDX 


(| DATAN VALD] VALID = 


TWLZQ 
DATA UNDEFINED HIGH IMPEDANCE 





WRITE CYCLE 2: CS4 Controlled (note 10) 


ADDRESS 


i аке а e 


ТАУУН-----” 
SI 
E 





Note 10: The internal write time of the memory Is defined by the overlap of CE LOW and WE LOW. Both 
signals must be LOW to initiate a write and either signal can terminate a write by going HIGH. 
The data input setup and hold timing Data out is HIGH impedance if ОЕ-Мің. 
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READ CYCLE: 


PARAMETER SYMBOL 


Note 14: Teyaz and Түу) су; are specified with C1=5pF. Transition is measured + / —500mV from steady 
state voltage. ` 





READ CYCLE NB4: (Note 12, 13) 


ADDRESS 


Dout PREVIOUS DATA VALID DATA VALID 
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READ CYCLE NB2: (Note 42, 14) 


/ IMPEDANCE 
ЗАЛАХ DATA VAUD | — ) 
| 


Усс 
SUPPLY 
CURRENT 





Note 12: W is HIGH for read cycle. 
Note 13: Device is continuously selected. Сӛ1-ОЕ-Уц and CS2=Vjy. 
Note 14: Address valid prior to or coincident with CS transition LOW. 


A.C. TEST LOADS AND WAVEFORMS 


SV 5V 
OUTPUT OUTPUT 
R2 


30 pF 
INCLUDING І 2550 INCLUDING 
JIGAND — > JIG AND 
SCOPE SCOPE 


Figure 1a 


Equivalent to: THEVENIN EQUIVALENT 


4670 
OUTPUT O—————^^^— — —O 4.73N 


Figure 2 
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€ Winbond 
8K x8 BITS HIGH SPEED CMOS STATIC RAM 


GENERAL DESCRIPTION 

The WM2464A is a high speed CMOS static RAM organized as 8192 x 8 bits. It is manufactured 
using WINBOND'S high performance CMOS technology. Access times as fast as 25 nS are 
available with maximum power consumption of only 550mW. 

The WM2464A features fully static operation requiring no external clocks or timing strobes. 
The automatic power-down feature reduces the power consumption by 70%when the circuit 
is deselected. 

Easy memory expansion is provided by active low chip select (051), an active high chip select 
(CS2), an active low output enable (OE) and three state drivers. 

All inputs and outputs of the WM2464A.are TIL compatible and operate from single 5V supply 
thus simplifying system design. 


FEATURES 

* FAST ACCESS TIME * TTL COMPATIBLE INPUTS AND OUTPUTS 
35/45/55nS (max) ο ASYNCHRONOUS 

ο LOW POWER CONSUMPTION ο CAPABLE OF WITHSTANDING GREATER THAN 
ACTIVE: 380mW (Typ) 2000V ELECTROSTATIC DISCHARGE 


STANDBY: 14 0mW (Typ) SINGLE 5 VOLT SUPPLY 
е WIDE TEMPERATURE RANGE: -55°C TO 


125°C 


PACKAGES 

е Plastic 300 & 600 mil, 28 pins, DIL. 
® SO 300 mils, 28 pins, DIL. 

ο LCC 32 pins. 


JULY #1989 
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PIN CONFIGURATION 
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Pinout DIL 28 pins (top view) Pinout LCC 32 pins (top view) 





PIN DESCRIPTION 


A0-A13: Address inputs CS1: Chip-Select 4 
1/00-1/07: Inputs/ Outputs . CS2: Chip-Select 2 


Voc: Power OE: Output enable 
Vss: Ground W: Write enable 





TRUTH TABLE 


[ cw | = | & | и [мам | oaao | мәз | 


7 Ζ Deselect 
2 Valid Read 
Valid 2 Write 
Output 
2 Ζ Disable 


т 
mn 





L=low-H=high-X=H or L-Z=high impedance 
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BLOCK DIAGRAM 


COLUMN 
DECODER 


А0 А9 А10 А11 А12 





ABSOLUTE MAXIMUM RATINGS 


UNI | 
-0.5 ~ +70 
-3.0 ~ +7.0 
-0.5 ~ +70 

| ος | 





































Storage temperature -65 ~ +150 
Output current into outputs dow) |22222 | mA | 
Electro static discharge voltage >2000 (MIL STD 883C method 3045.2) 





OPERATING RANGE 


OPERATING OPERATING 
VOLTAGE TEMPERATURE 


COMMERCIAL (-5) 5V+/-10% 0°C ~ +70°C 
















STATIC 
RAM 








тропа 





D.C. CHARACTERISTICS 


PARAMETER SYMBOL 
Input leakage current lix (2 
Output leakage current | loz) | 


Output short circuit current | tos (3) | 
Output low voltage VOL (4 
Output high voltage VOH (5 


Note 2: Vss < Мм < Усс, Vss < Уот < Усс Output disabled 

Note 3: Vcc max, Моџт= Vss, duration of the short circuit should not exceed 30 seconds. 
Not more than 1 output should be shorted at one time. 

Note 4: Voc min, loi =8.0mA 

Note 5: Усс min, ΙΟΗΞ – 4.0тА 





CONSUMPTION SPECIFICATION 


PARAMETER SYMBOL рага М” ΚΠ VALUE 
Standby supply ситет — |lccseg | 30 |30 | ma | 
Dynamic operating current | IccOP (7) | 400 | Abo | 


Note 6: CST > Мін, CS2 < Уи. 
Note 7: Усс max, Output current=0mA, f=max, Мм =Усс or νεος. 
















RECOMMENDED D.C. OPERATING CONDITIONS 


CAPACITANCE 


PARAMETER SYMBOL 
Input Capacitance CIN (4 








Output Capactance COUT (4 


Note 4: Тд =25°С-#= 1МН2-Мсс = 5.0У, these parameters are not 100% tested. 
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A.C. CHARACTERISTICS 
AC CONDITIONS: 


Input pulse levels: Gnd to 3.0V Input timing reference levels: 1.5V 

Input rise: 5nS Output loading loi Пон (see figure 1а and 10): 
+30pF 

WRITE CYCLE: 





Note 8: The data input set-up and hold timing should be referenced to the rising edge of the signal that 
terminates the write. 

Note 9: At any given temperature and voltage condition, TwHax is less than Түү ΟΖ for all devices. These 
parameters are guaranteed and not 100% tested. 


STATIC 
RAM 


101 








тропа 





WRITE CYCLE 4: W Controlled (note 10) 


TAVAV 


си AN LT LLLA LL 
he IOS RARE: 


ELTWH 
ο /4/7 NN 


TAVWH 
TAVWL TWLWH TWHAX 


| W 
AA TWHDX 
TE WE ee ος 
СГ par van |”) 
| 


TWLaz 


DATA UNDEFINED HIGH IMPEDANCE 





WRITE CYCLE 2: CS4 Controlled (note 10) 


ADDRESS 
cs 


HIGH IMPEDANCE 


DATA UNDEFINED 





Note 10: The internal write time of the memory is defined by the overlap of CE LOW and WE LOW. Both 
signals must be LOW to initiate a write and either signal can terminate a write by going HIGH. 
The data input setup and hold timing Data out is HIGH impedance if ОЁ=Мн. 
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READ CYCLE: 


PARAMETER SYMBOL несе . oe UNIT | VALUE 


б OT ы ae eee ο al 
| Address valid tolowZ | тах | 3 | 3 | ns | mn | 
| Chip-select 1 access time | ноу | 35 | 45 | ns | mo | 
[Chip-select2 access time | Trav | 25 | 30 | ns | ma | 
[C$ юм іо юж? — | мах | 5 | 
[CS2 молю юм? | тах | 3 | 
TEHMOZ (44) 15 | 
[CS2 lowto highz |Teiezm] 15 | 

30 | 

sa sas 

| æ | 


















Note 14: Теңо2 and Түу) суу are specified with C1=5pF. Transition is measured + I —500mV from steady 
state voltage. 





READ CYCLE NB1: (Note 12, 13) 


ADDRESS 


DOUT PREVIOUS DATA VALID DATA VALID 











тропа 





READ CYCLE №2: (Note 12, 14) 


АА DATA VALID μας 


Voc 
SUPPLY 
CURRENT 





Note 12: W is HIGH for read cycle. 
Note 13: Device is continuously selected. CS:-OE=Vi_ and CS2=V¡H. 
Note 14: Address valid prior to or coincident with CS transition LOW. 


A.C. TEST LOADS AND WAVEFORMS 


RA 4810 RA 4810 
SV sv 


OUTPUT OUTPUT 


5 pF 


INCLUDING INCLUDING | 
JIG AND = JIG AND = 


SCOPE SCOPE 


Figure 1a | Figure 1b 


Equivalent to: THEVENIN EQUIVALENT 


1670 
OUTPUT —0 1.73У | 3 


Figure 2 








WORLDWIDE REPRESENTATIVES AND 


DISTRIBUTORS 





ASIA 


(R.O.C.) 

SILICON APPLICATION CORP 
4FL. NO 397. MIN SHENG £ RD. 
ТАРЕ. TAIWAN, RO C 

TEL (0215045966. FAX (0215037081 
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ROC 

TEL (02)3914169 FAX (02)3415589 
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TLX 12389 VICTSURE 
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SHIN-A TRADING CO 

PO BOX 130 YOUNGOONG. SEOUL. KOREA 
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WB JAPAN СО . LTD 
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KARIN ELECTRONIC SUPPLIES СО. LID 
KARIN BUILDING, Ζει . 166 WAI YIP 
STREET, KWUN TONG, KOWLOON. HONG 
KONG 

ІҢ 3-898252 FAX 3-436479 

TLX 55322 KRNHK HX 


LINPO ELECTRONICS LID 

UNIT 2. 2/Ғ. FOOK HONG INDUSTRIAL BUILDING 
19 SHEUNG YUET RD. KOWLOON BAY. 
KOWLOON, HONG KONG 

ІҢ 3-7558350. 7558370 FAX 3-7957199 


(SINGAPORE) 

КЕС ELECTRONICS (S) PTE LID 

133 MIDDLE ROAD “04-058 

GUAN HUA BUILDING SINGAPORE 0718 
TEL 3396734 FAX 3398673 
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(MALAYSIA) 

KEN TOP (MALAYSIA) SON. BHD. 

SUITE 14.3, 14TH FLOOR, MENARA AIK 
HUA, CANGKAT RAJA CHULAN. 
50200 KUALA LUMPUR. 

TEL. 03-2327285 FAX 03-2327301 


(AUSTRALIA) 

PRIORITY ELECTRONICS PTY. LTD 
SUITE 7, 23-25 MELROSE STREET. 
SANDRINGHAM, VICTORIA 3194 

TEL (03) 524-0266 FAX: (03) 521-0356 


(THAILAND) 

THE VALUE SYSTEMS СО. LID 

TIH FL. CENTRAL CHIDLOM 

TOWER, 22 SOI SOMKID, PLOENCHIT 
RD . PATHUMWAN, BANGKOK 10500. 
TEL 2547088-90 FAX 2547087 


EUROPE 


(U.K.) 

MCP ELECTRONICS 

ALTEX HOUSE 3 THE COURTYARD 
DENMARK STREET WORKINGHAM 
BERKSHIRE RG14 2АҮ 

TEL 0734-772345 

ΠΧ 849010 FAX 0734-774850 


(TURKEY) 

ELEKTRO SAN VE TIC KOLL STI 
HASANPASA ANMET RASIM SOK 
NO 16 KADIKOY - ISTANBUL - TURKEY 
TEL (04)3372245 FAX (01)3368814 
ИХ 29569 ELTS TR 


(SPAIN) 

CYRIRON. 5 А COMPONENTES 
ELECTRONICOS 

MATILDE DIEZ, 19€ 28002 MADRID 

TEL (3414162095 

TLX 43297 CYRI E FAX (34114162406 


(ITALY) 

INTER-REP 5 РА 

10148 TORINO-VIA ORBETELLO, 98 
TEL 2165901 

ЦХ 224422 FAX 2165015 
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(USA) 

PROMERGE TECHNOLOGIES 

51 EAST CAMPBELL АМЕ. “110€ 
CAMPBELL, СА 95008 

TEL. 408-370-6136 FAX- 408-370-3455 
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